The two phosphofructokinase gene products of Entamoeba histolytica.
Two phosphofructokinase genes have been described previously in Entamoeba histolytica. The product of the larger of the two genes codes for a 60-kDa protein that has been described previously as a pyrophosphate (PP(i))-dependent enzyme, and the product of the second, coding for a 48-kDa protein, has been previously reported to be a PP(i)-dependent enzyme with extremely low specific activity. Here it is found that the 48-kDa protein is not a PP(i)-dependent enzyme but a highly active ATP-requiring enzyme (k(cat) = 250 s(-)1) that binds the cosubstrate fructose 6-phosphate (Fru-6-P) with relatively low affinity. This enzyme exists in concentration- and ATP-dependent tetrameric active and dimeric inactive states. Activation is achieved in the presence of nucleoside triphosphates, ADP, and PP(i), but not by AMP, P(i), or the second substrate Fru-6-P. Activation by ATP is facilitated by conditions of molecular crowding. Divalent cations are not required, and no phosphoryl transfer occurs during activation. Kinetics of the activated enzyme show cooperativity with Fru-6-P (Fru-6-P(0.5) = 3.8 mm) and inhibition by high ATP and phosphoenolpyruvate. The enzyme is active without prior activation in extracts of E. histolytica. The level of mRNA, the amount of enzyme protein, and the enzyme activity of the 48-kDa enzyme are about one-tenth that of the 60-kDa enzyme in extracts of E. histolytica trophozoites.